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Dear Lederberg, l 

Thank you for your letter, : - . . ., - : 
..', ago ; 4 too was surprised to find no-effect,in orosses. 

l . . . . . :’ 

with l&Y;however, growth 
. on which 1 Z3 grows < 

'. .._, 
correspand with your findings ? 

As I wrote you in my last letter, I had some- troubles with &%&na- -' 

tion which did not occur as ksual, i L i. 
found a reason for that; but have no more been able to repro&ce i&e failure of Geom- 

I. *' _ . _.. I. _. _ .( :. _ ;. (Cj 
bination,once it started reappearing again. 

I _... 
_- F. -Fis- me&t +a. considenable 'iasik-of time ; r ,. ; i 1 " '. -- ;. .:. ; _ I 

I am glad it, is km?xx over now. ,. . -- s -+ c . "-3 - '( _. . 
Summarizing the results of'& work ‘ 

._ 7 :: % ,some have been of littie encourage- ' , - _- 2 - e.. _ ,.* _. ~ . , ; b : ,. ,~ _-. 1 . -:, -._ -=. es< ^ r-T -,; 
ment, some others more interesting: here are some details that $ight interestyou : 

,- : : r . . , 
1. Hfr . Resl;lts of crosses Hfr x Hfr w&e”&p~is&g : -‘&‘Rfr‘& t&“‘$&& ! 

. _. < 
Q am repeating them now. The inteqretation of a Dauermodifkation is always't&&. 

I .>e- _ =. " _ ., . _.,. ? 
2. Eating. Hfr proved disappointing under this point *of vie;'; 

-(I .;..,- c .\. . ..e. 
nothing definite 

.,' I 
has resulted. Some syn ophic growt1,which seems unavoi)dable~inmixtures, 'makes the-' tl: 

-. . ,rl .:,\;.;. 
observation more difficult,but even SO it should be 'po'slsibleP to see~'sr&eth.ing. ?&ig . 
failure may be of some interest in relation& to'yoirr'new'hypdthe~i~ of &all'&l~-"* 

:: 
gametes, which I take from Davti's paper on BMG 2, 

. and in 'this co;;l;ecti;; "f. ;;I&$ ia.& 
_.. .: . ; i , . 

to wote tno fs.cts,none of which has'&.&'~&ght‘ $er' ‘se;". 
, .-. ;i. i ! :‘, :f " J !'! PI: l-p. ". : ( 

&it *ii&Tnay give 'rise to 
.', - . : -. -~:,';:,; .:_,_ 

further developments. Hfr crosses with few cells ofOone st$ain,'o&e sees Pho%e 

recombinants,in some eqeriments, 
strain!%he 0th 

than colonies on .cont$ola“with complete of the'rarer 
er'fnct is that with%i&oscopical observation in phase contra& 1500 X: 

“,. - .‘I’ *L_ .IIL ,; c - ,’ .,>,..: .’ I ‘7 “::-, 2. . 4 :,:. .,- ‘, :::. ,_.I ;: T-i :‘. . :. 

one definitely sees with Efr crosses some very s3all motile ele ents P . P 5..!1Cgiving lm2or ante 
,~$i$t~e~o;td'de- 

C z-i 
scribe like gfree flagella". I entirely ~~ee'that/~/thkse'facts ma;-se&f&lish 

.  " ;-*-w-ir 77‘. ( ,'+ ' i ..-:*TC. r <. ‘.W I. '$ ‘.F &;;+ ,Fr:.- ._.. -& . .; 
at<this stage. The way-is probably-repetition of Davis)s-~~erime‘ntwith-larger filters 

I . -.:e < . . 3. 

and a more e<ficient strain like Hfr . 1 am y . =. . d ,t&i;g- son;e;&g in'+& '-li& 



3. &DS . I am looking forward to your paper on segregation announced on Genetics; 

I feel I am perhaps the only one who still believes in linear&$,but I had some result: 

which pointed to a possible way out of the mess. I am inclined to think thatvahe data 
collected so far (I have seen also ;:ewuombe's data on S') can be eqlained on the hypo- 

thesis of lineariry only if either a major chromosome mutation has occurred in the 

building of B-LL or T-L-Bl-, which is not unlikely with use of X-rays , or selection 

of prototroghs introduces a biasnof some sort - not revealed,however,from reciprocal 

crosses; otherwise, lineaii$y seems untenable. The first-hint for. a chromosome mutatior 

came from the outcrosse%of W 677 and W 7CFwithW 836 . In the two cases, the rela- 

t&ships between Gal and &ac are reversed% using W 677, Gal is unlinked with Lac, 

using W 7Og it is 3ery closely linked. The markers of W 836 are closely linked between 

themselves, slightly on the right of I& Gal of 677 and 705 seem alleliccand not Uleli, 
to Gal of W 583,which is linked with Lac on the left bf it). The Easiest interpretatio: 

. 
seems that there is an inversion m,with break points left of &i and left of Lac, the 

. 
orders being : W 677 : BIGal H Lac Vl LT , and W 70$:Bl M @al Eat V1,'t.h; normal 

order being the last one. Nany'other markers are linked with Dal : Xyl,Hal of W 677 

(not allelic to thfse 0:; W 705,unfortunaZely) Ara and S,and should all be within the 

inversion. The results tibl be : a) in the cross BZ x V 677, or,W 836 x W 677, markers 

within the inversion will recombine only with double C.O. (odd crossovers being normal 

ly inviable) giving rise to the observed mess of combln-tions ; b) there will be an 

apparent,and partly possibicly real Msx negative,iF%terference between Bl-F and 

I&Lac,as is, in fact,found . A&so other results follow. possibly Dart of the .difficult 

of"diploids"may be due to random se&regati.on of acentrics ? The agreement of data 

with theory is only qualitative,so far; it is difficult to collect enough data, and \ ,- 
it is difficult to test such hypothesis only on the basis of agreement with elapectatic 

. . 
in view of ~ignorence on interference .- I am trying other ways,now, and should I come . _ -' - -. 
to more 3 _I* 'tsxzxsxm final conclusions about it, I should like-perhaps to ask you I- ,, .I ,I 
the earlier strains T- etch., to $sace back the history of the mutation. But it is 

definitely t-early now. At present, I should need instead a replacement of W 8,@, 

lost in an accident,and Tg ; I should also mike to have an original K-12; I whould 

very much appreciate a sending of them,and perhaps also strain Y+lO,as I am using 



as TLBl- a '7 909 reverted fog Gal. 

4.Antigens. Differences of antigenic type between K-12,71113, 12jare too small 

to be of value.'However,tao and perhap& three strains ,antigenically different, and 

WE& interfertile have been recently found,and serological analysis is in progress ; 
I am developing convenient merkers and hope to be Bble to ship them to you soon. Such 

strains show also some degree of interfe$tility with the three mentioned above. 

Thank you for the very interesting details of your "diploid"work . 
I am w-"^r" -O- orzprints of the letter to Kature; unfortunately I? did not correct 

reference to 
the proofs, and the alterations you suggested aboti/Professor T&hum, which was insuffi- 

cient, could not be done. I apologise for this . I am also sffsagading sfZpa&st-& the 

abstract of m Stockolm paper, taken from the Proceedings. T'nis paper was quoted by 

you in your review on Sacterial Variation ; ur&ortunately, in the Abstracts,where you 

must have taken it fron,only my name was given ,and not that of my coworker Visconti. 

This mistake was corrected in the Proceedings. I am adding this, in case it happened 

to you to quote again the same paper. 

A Cambridge statistician, N.:'.J.Bailey, has produced some nice methods to deal 

with selection of ptototrophs,estimation of map distances, viabilities etc. He believes 

that some of:;his methods may be identical to those you have employed for the analysis 

of the data of your 1947 paper on Genetics ,snd would be grateful if he could k~1.0~:: more 

of those methods. Is it possible to get,from Yale &iversity library, a copy of your 

disaer %ion ? ii 
Your sincerely 


